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Abstract
Here we describe the case of a young woman with a late diagnosis of vertebral artery dissection and midbrain 
ischemic lesion after minor post traumatic injury. Doppler ultrasonography was used as the first diagnostic 
examination to evaluate the dissection. We present this unusual but not rare case related to the frequent events 
of cervical distraction after car accident in order to better understand the clinical approach the sensitivity Doppler 
ultrasonography in post-traumatic cervical distorsion.
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Introduction
Here we describe the case of a young woman with a late diagnosis 
of vertebral artery dissection and midbrain ischemic lesion after minor 
post traumatic injury. Doppler ultrasonography was used as the first 
diagnostic examination to evaluate the dissection. We present this 
unusual but not rare case related to the frequent events of cervical 
distraction after car accident in order to better understand the clinical 
approach the sensitivity Doppler ultrasonography in post-traumatic 
cervical distorsion. Vertebral-artery dissection (VAD) can be estimated 
at 1 per 100,000 to 1.5 per 100,000. Spontaneous dissections of the carotid 
or vertebral artery account for only about 2 percent of all ischemic 
strokes. Traumatic dissection occurs in approximately 1% of all patients 
with blunt injury mechanisms, and is frequently initially unrecognized. 
Conventional angiography or magnetic resonance angiography (MRA) 
are considered as the gold standard to diagnose VAD; CT angiography 
(CTA) and Doppler ultrasonography are described less frequently in 
literature, even if CTA is considered more sensitive (100%) than either 
MRA (77%) or Doppler ultrasonography (71%) in several studies. The 
peculiarity of this case is that minor cervical injury produced severe 
vertebral dissection and that Doppler ultrasonography is as sensitive 
and specific than CT angiography suggesting its possible use in routine 
diagnostic artery dissection’s protocol.
Case Report
A 50-year-old Caucasian female, normally fit and well, presented 
to the emergency department because of a minor cervical trauma with 
extension injury to the neck due to a car accident. She presented two 
times to the emergency department for a sudden bursting headache with 
intermittent neck pain rotatory vertigo and neurovegetative symptoms 
(nausea). Only after 12-24 hours she complained also dysphonia. She 
was admitted in the Hospital. On neurological examination at the 
admission, level of consciousness, cognition speech, sensibility and 
strength were normal, the cranial nerve examination showed nystagmus 
type II towards the left, left ptosis, bilateral differences in the diameter 
of the two pupils, anisocoria, with the left bigger compared to the right 
ones. Pain was diffuse in the back of the neck without specific lateral 
localization and irradiated to the shoulders. Hematologic, biochemical 
and immunologic investigations were normal and electrocardiogram 
was unremarkable. Initial brain computed tomography (CT) showed 
high signal in the left vertebral artery, suggestive of thrombosis, but 
no evidence of low-signal change in the parenchyma. CT angiography 
(CTA) was performed demonstrating hyperdense left vertebral 
artery with irregularity of the lumen and a possible mural thrombus 
(thickened wall, often with some surrounding stranding) (Figure 1). 
Patient was admitted to the stroke unit of our department and 
color-duplex ultrasound was performed. Examination showed, on 
B-mode imaging, thrombus detected as a thickened hypoechoic 
vessel wall, anyway wall hematoma and intraluminal thrombus 
cannot be differentiated with B-mode imaging, moreover, as not seen 
before, a double lumen with different signals was identified. Beside 
morphological finding hemodynamic signs could be detected, along 
the all vessel from the V1 segment of the VA to the V3 segment, color 
flow imaging showed areas of abnormal flow such as color aliasing, 
flow was irregular and demodulated with minor systolic picks (VPS 27 
cm/s) and none diastolic picks could be identified (according to vessel 
distal obstruction finding), in V3 segment vessel was extremely windy 
(Figures 2 and 3).
Looking at the all examination the patient was started on 
anticoagulation therapy with heparin and bridged to warfarin 
as secondary prevention. During recovery patient complained 
Figure 1: Angio TC imaging showing left vertebral artery with irregularity of 
the lumen and a possible mural thrombus.
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typically presents with ipsilateral neck or occipital pain preceding a 
posterior circulation ischemic event. Subsequent neurologic deficits 
arise either because of ischemia from occlusion or because of distal 
artery to artery thromboembolism. The etiology of VAD may be either 
traumatic or spontaneous. The vertebral arteries are sensitive to injury 
from head or neck torsion because of their anatomy [1]. Data from 
literature suggest that the annual incidence of spontaneous carotid-
artery dissection ranged from 2.5 per 100,000 to 3 per 100,000, while 
the annual incidence of spontaneous vertebral-artery dissection can 
be estimated at 1 per 100,000 to 1.5 per 100,000 [2-4]. Spontaneous 
dissections of the carotid or vertebral artery account for only about 2% 
of all ischemic strokes. Traumatic dissection occurs in approximately 
1% of all patients with blunt injury mechanisms, and is frequently 
initially unrecognized [5]. Even if dissections are estimated to account 
for only 2% of all ischemic strokes, the burden of this pathology and the 
subsequent stroke is still high, especially in young patients, and account 
for approximately 20% of strokes in patients less than 45 years of age 
[6]. Traumatic dissection may often occur after motor vehicle accidents 
or other impact mechanisms that cause rapid deceleration with 
stretching of the internal carotid artery over the lateral masses of the 
cervical vertebrae. Similarly might be the consequence of hyperflexion 
of the neck with compression of the artery between the mandible 
and cervical spine. Finally excessive rotation, distraction, or flexion-
extension injuries of the neck are responsible of vertebral dissections, 
rarely cerebral angiography or interventional procedures may cause 
iatrogenic dissections [7]. Arterial dissection can cause ischemic stroke 
either by thromboemboli forming at the site of injury or as a result 
of hemodynamic insufficiency due to severe stenosis or occlusion. 
Advances in imaging techniques have allowed a greater recognition 
of VAD. Combined MR/TC imaging and MR/TC angiography 
examination is generally considered to be the best modality for initial 
evaluation of suspected VAD [8]. 
Recently published studies underscore the advantages of the MRI 
fat-suppression technique in the imaging of the thickened vessel wall 
and intramural hematoma in dissection, particularly in the V3 segment 
[9-12] MRA is increasingly replacing conventional angiography 
despite certain limitation, eg, overestimation of the degree of stenosis 
[13,14]. By using MRA in combination with both hemodynamic and 
morphological findings revealed in the duplex color-flow evaluation, 
a reliable diagnosis can be obtained and appropriate treatment with 
anticoagulants started.
Extracranial vertebral artery (ECVA) dissection has been reported 
with increasing frequency during the last decade. The most common 
clinical findings are brain stem or cerebellar ischemic symptoms 
preceded by severe neck pain and/or incidental headache. Occasional 
patient have radicular symptoms. Angiography is the current method 
of choice in the diagnosis of cervical artery dissection, whereby irregular 
stenosis, double lumen, pseudo-aneurysm formation and tapering or 
occlusion of the vessel can be shown. Because the investigation of the 
vertebra-basilar region carries certain risk factors, this procedure is 
increasingly being replaced by noninvasive techniques. MRI, MRA and 
Duplex ultrasonography offer potential advantages in the noninvasive 
assessment of the extracranial vascular disease but their specificity and 
sensitivity is not very high. According to Duplex ultrasonography, 
the extracranial portion of the VA can be divided into the following 
segments: V0, origin; V1 between the origin and the entry into the 
transverse foramen of the C6 vertebra; V2, midcervical course between 
processes C6 to C2 vertebrae; and V3, atlas loop region. Color duplex 
evaluation and spectral analysis were used to assess hemodynamic 
data from the vessel: flow velocity and direction as well as waveform 
diminishing of pinprick and temperature sensation on the right side 
of the body and on the left side of the face, she accused diplopia and 
was still evident left ptosis. T1-weighted magnetic resonance (MR) 
imaging performed couple of days after presentation revealed a bulbar 
hypointense signal on the left inferior later part compatible with acute 
stroke. Angiography MR confirmed left vertebral artery occlusion. 
Patient then started rehabilitation therapy and symptoms slowly 
improved. When the patient was discharged one month later, she was 
doing well, with improving, although not yet normal, sensitivity in her 
right part of the body and left part of the face. After a couple of months 
color-duplex ultrasound was performed again. Examination showed 
partial vessel canalization, with a feeble hemodynamic systolic and 
diastolic picks signs in the left vertebral artery.
Discussion
Cervical artery dissection has become increasingly recognized as 
an important cause of posterior circulation stroke in the young. VAD 
Figure 2: Color-duplex ultrasound, B mode examination, showing left 
vertebral artery with hypoechoic vessel wall with abnormal flow such as color 
aliasing, flow demodulated with minor systolic picks (VPS 27 cm/s) and none 
diastolic picks.
Figure 3: Color-duplex ultrasound, B mode examination, showing left 
vertebral artery with hypoechoic vessel wall with abnormal flow such as color 
aliasing, flow demodulated with minor systolic picks (VPS 27 cm/s) and none 
diastolic picks.
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characteristics. In the larger study on the topic, where 15 patients 
have been enrolled [15], a dissection was primarily detect with duplex 
color-flow imaging. In these patients the interval between the initial 
clinical symptoms and ultrasound examination was 2-3 days (range 
0.5-4). Ultrasonographic abnormalities of VA were, on the other hand, 
observed in all patients. In 6 patients the artery was injured at the 
origin. Thickening of the vessel wall and the heterogeneous echogenic 
structures with irregular surface in the lumen were seen in all patients. 
In 3 of these patients, the VA was occluded directly at the ostium. More 
distally, the vessel lumen without detectable blood flow (a very typical 
sign for occlusion) was recognized. The distal V1 and proximal V2 
segments were the most frequent localization of dissection in Bartels 
patients. The point of entry of the ECVA into the transverse foramen of 
the C6 vertebra was especially affected (11 dissection). Here a localized 
increase in the diameter of the artery with thickening of the vessel wall 
was observed. In some cases, within a thickened irregular vessel wall 
an echolucent intramural hematoma or different intravascular echoes 
were present. In 2 patients, an intimal flap or a dissecting membrane 
with true and false lumen underscored the diagnosis. A tapering 
stenosis (in 3 subject with distal occlusion) was a very common finding 
(n°10). Furthermore, variable Doppler spectral waveforms such a 
biphasic patterns, resistive patterns and decreased systolic and diastolic 
flow velocities were observed. Dissection in the V3 segment (n°1) 
could not be detected directly on the B-scan. The diagnosis was based 
on indirect signs such as a high-resistance flow pattern with increased 
pulsatility index and decreased diastolic flow (or even absent diastolic 
flow component) within normally configured arteries in the V1 and 
V2 segments.
Color-Doppler sonography, which is a non-invasive and cost-
effective method, is a suitable screening test for vertebral artery stenosis 
and dissection [15-17]. However, very few studies have been performed 
to determine Doppler criteria for identifying proximal vertebral artery 
stenosis [18,19]. The sensitivity for detecting extracranial vertebral 
artery dissection was estimated around 75% in literature. Anyway the 
distal V2 and V3 segments cannot always be satisfactorily imaged; 
therefore, diagnosis is based on indirect hemodynamic signs [20-23]. 
Whereas angiography only shows an alteration of the vessel lumen, 
duplex color-flow imaging provides additional information about the 
hemodynamic parameters and the pathology of the vessel wall. Because 
duplex color-flow imaging can be repeated as often as necessary, it is 
a prove technique for early diagnosis, follow-up examination, and 
accordingly, therapeutic decisions (i.e. the duration of anticoagulant 
treatment). The ultrasonographic abnormalities varied on the basis of 
the mechanism of the dissection and pathological anatomy. Usually 
in a dissection, after the primary tear of the intima, blood flow into 
the arterial wall between the intima and media, causing an intramural 
hematoma and a thickening of the vessel wall. Subintimal hematoma 
can produce various degrees of stenosis, subadventitial hemorrhage 
can cause a pseudoaneurysm. Rupture back into the lumen can result 
in a false lumen. Accordingly, the ultrasonographic findings varied 
from minor lesion (irregularities and thickening of the vessel wall 
with intramural hematoma and/or narrowing of the lumen without 
hemodynamic alteration) to major structural lesion such as severe 
stenosis or occlusion. Regarding localization, in our patient the most 
common site of dissection was the distal V1 segment, especially at the 
point of the entry into the transverse foramen of C6 vertebra. This 
midvertebral region is possibly one of the most vulnerable spots, where 
the artery is exposed to the greatest mechanical injury. Particularly 
in this area, we were able to image the major pathological findings in 
the vessel wall, such an intramural hematoma, intimal flap with a true 
and false lumen, localized decrease in the diameter of the artery or an 
irregular stenosis. Compared with the other segment of the VA, the 
midcervical course is the easiest to examine because of clear anatomic 
condition (straight course of the artery, interrupted by the transverse 
processes of the vertebrae). Additionally, before the entry of the VA 
in the transverse foramen of the C6 vertebra, insonation along an 
extended vessel segment (without acoustic shadowing of the vertebra) 
is possible, so that alteration of the vessel wall and an irregular stenosis 
can be well recognized. In this region follow-up examinations are most 
reliable, since the transducer position for the imaging of the midcervical 
course is relatively constant (Bartels). The distal V2 and V3 segments 
cannot always be satisfactorily imaged; therefore diagnosis is based 
on indirect hemodynamic signs. In patients with a typical history and 
clinical symptoms related to the vertebra-basilar territory, decreased 
diastolic flow velocity or a missing diastolic component in the spectral 
analysis, registered in the midcervical course of the affected artery, is 
very suspicious for a more distal dissection. However, the presence of 
these high-resistance flow patterns is not specific, since this may also 
occur in stenosis or occlusion of any etiology. Diagnostic errors also 
can be made in the case of hypoplastic VA, particularly if it ends in the 
posterior inferior cerebellar artery. In this relatively common anatomic 
variation, a Doppler spectrum similar to that of an intracranial 
obstruction of the VA can be found. For this reason a measurement of 
the VA diameter of both sides is mandatory. Different spectral analysis 
in arteries of equal width mostly indicates VA pathology.
In the clinical practice more often vertebral artery dissection is an 
elusive diagnosis, because of different nonspecific presentations with 
atypical clinical symptoms, and varied symptomatology depending 
on where along the vertebral artery a dissection occurs [24]. Generally 
dizziness or vertigo are the most common symptom among individuals 
with vertebral artery dissection, data from literature show almost in 
58% of VAD patients, then headache (51%), neck pain (46%). More 
specific neurologic symptoms are gait problems or ataxia, nausea/
vomiting, and visual symptoms, nystagmus, dysphagia, and tinnitus. 
In Conclusion, we report a case of traumatic vertebral dissection in 
a young women after a minor cervical trauma by distraction after 
car accident. The case emphasizes the importance of considering 
dissection early on in any young patient with neck pain or stroke-like 
symptoms particularly after car accident or even smaller trauma. The 
physiopathology of posterior circulation in these cases in light of the 
damage mechanism in these type of mild trauma. Combined Doppler 
ultrasound and TC imaging and TC angiography is the best modality 
for initial evaluation in order to rapidly start the anticoagulation 
treatment. Therefore, we hypothesize a more specific employment of 
ultrasonographic approach to earlier diagnosis of VA dissection. It can 
be helpful to employ directly in bedridden patients, quite often due to 
a dissection, vomit, nausea and imbalance, and its rather costless in 
comparison to CT or MRI angiography.
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